I n most hospitals, only 2% to 10% of all admitted patients with stroke are treated with thrombolysis, although 25% might be eligible for treatment. 1 Research on improving delivery of thrombolysis has been focused primarily on characteristics of patients with stroke. Some attention has been paid to structural characteristics of the organization such as the availability of protocols and training, 2 but none at all to the influence of organizational culture. In this study, we assessed the association between thrombolysis rates in hospitals and organizational cultural characteristics.
Methods
This study was designed as a cohort study in 12 centers covering 11% of all hospitals in The Netherlands. At the start of the study, the participating hospitals had a mean thrombolysis rate of 5% (range, 0% to 10%), similar to the mean thrombolysis rate in The Netherlands at that time.
We used a mixed methods approach with both quantitative and qualitative research methods based on a Delphi approach. 3 During the study period of 2 years, all patients Ͼ18 years of age with acute stroke were included and clinical characteristics that might be related to the delivery of thrombolysis were recorded. The primary outcome in all registered patients was treatment with thrombolysis or not. On hospital level, we calculated a thrombolysis rate by dividing the number of patients with stroke treated with thrombolysis by the total number of patients with stroke admitted during the inclusion period.
We identified 8 cultural characteristics from a qualitative case study on improving door-to-balloon times for patients with acute myocardial infarction. 4 We added 2 additional cultural characteristics that might be related to (lack of) resistance to change: unanimous partnership and cooperative partnership 5, 6 (Supplemental Table I ; available at http://stroke.ahajournals.org).
During the study period, a vascular neurologist in each center kept a diary of their activities to improve the rate of thrombolysis and onset-to-needle time. These diaries were used as input for "face-toface" interviews with neurologists and telephone interviews with a stroke nurse in each center conducted by a neurologist and an organizational scientist (Supplemental Table II ).
The data were used to attribute a score between zero and 10 for each hospital on each of the 10 characteristics. A sum score was made for each center by adding up all scores for each characteristic and dividing by 10.
The full transcripts of both interviews were made anonymous and were analyzed independently by 2 raters (R.H. and I.N.F.) with a modified Delphi approach. If after 3 rounds no consensus could be reached, a third rater (J.D.H.v.W.) was involved to tip the balance. As an example, a full case description of 2 hospitals is available in Supplemental Table III. For the analysis of the association between treatment with thrombolysis and several cultural characteristics, we used a multi-level logistic regression model to be able to adjust for the potential clustering effect. If the analysis showed a relevant association, we subsequently adjusted for hospital size and teaching facilities.
Results
Of the 5515 registered patients with stroke, 701 (12.7%) were treated with intravenous recombinant tissue plasminogen activator. Thrombolysis rates varied from 5.7% to 21% (Table 1 ). There were no significant associations between patient characteristics and cultural characteristics.
One center acted as an outlier and was omitted from further analyses. The unadjusted multilevel logistic analysis showed a significant association between thrombolysis rate and several cultural characteristics. A statistically significant association between "informal and formal feedback," "learning culture," "uncompromising, individual clinical leadership," and "explicit goals" and the likelihood of receiving thrombolysis was observed (Table 2) . Also, the overall sum score of cultural characteristics was associated with thrombolysis. Adjustments for hospital size and teaching versus nonteaching hospital did not change the size and direction of these associations. When these characteristics (minus the sum score) were combined into one multivariable multilevel logistic regression model, only "feedback" showed a significant association with thrombolysis rate (OR, 1.19; CI, 1.04 to 1.36). Increases in thrombolysis rate were not associated with an increase in nonadherence to protocols or occurrence of adverse events.
Discussion
This study shows that the availability of certain cultural characteristics increases the likelihood of receiving thrombolysis for patients. Based on our calculations, a rea- Our results suggest that centers need to have explicit, shared goals concerning door-to-needle time and thrombolysis rate. These should be monitored continuously and feedback should be regularly provided. Clinical leaders need to be identified, appointed, and/or trained who are respected by their peers, who both inspire and push "individuals and the organization to achieve a high standard of care." 7 
